NADPH oxidase-derived superoxide anion mediates angiotensin II-induced cardiac hypertrophy.
Cardiac hypertrophy is an adaptive response to increases in blood pressure. Recent studies indicate that the hypertrophic process is associated with increases in intracellular oxidative stress in cardiomyocytes. We hypothesize that superoxide anion mediates the hypertrophic response and that antioxidant therapy may be effective in attenuating cardiac hypertrophy. Neonatal rat cardiac myocytes were stimulated with angiotensin II (AngII, 1 microM) with and without various antioxidants. N-acetylcysteine (NAC, 10 mM) and probucol (50 microM), and to a lesser extent, vitamin C (500 microM) and reduced glutathione (1 mM), inhibited AngII-induced [(3)H]-leucine uptake and atrial natriuretic factor (ANF) promoter activity. The hypertrophic response is mediated by superoxide anion (O(2)(-).) since cell-permeable polyethylene glycol (PEG)-conjugated superoxide dismutase (50 U/ml), but not PEG-catalase (500 U/ml), attenuated AngII-induced [(3)H]-leucine uptake and ANF promoter activity. Furthermore, NAC blocked AngII-induced increase in myocardial oxidative stress, decreased the expression of ANF and myosin light chain-2v, and inhibited the re-organization of cytoskeletal proteins, desmin and alpha-actinin. These effects of AngII were abolished by angiotensin type 1 receptor blocker, losartan, but not type 2 receptor blocker, PD123319. Indeed, co-administration of losartan (10 mg/kg/d, 14 d) or NAC (200 mg/kg/d, 14 d) inhibited AngII-induced O(2)(-). production and cardiac hypertrophy in rats without affecting blood pressure. These findings indicate that the generation of O(2)(-). contributes to oxidant-induced hypertrophic response and suggest that antioxidant therapy may have beneficial effects in cardiac hypertrophy.